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Presentation Outline

• Background

• Case study – 2008 EAP (flood program)

• County flood prevention standards



Basements: Not what they used to be

• Popularity of finished/walk-out  basements

• Risk of significant flood damage/losses

• Insurance exemptions



Municipal 
headaches

Sump 

Discharge?
“Drainage wars”



Causes of Basement Flooding

1. Groundwater

2. Site grading/downspouts

3. Sewer backup

4. Surface water/floodplain

• Combinations of the above



Causes of 

Basement 

Flooding

Waukesha County

2008 EAP 

Case Study

($1.7 million / 

31 homes)

“Primary” Cause

“Groundwater”
(81%/25 homes)

Floodplain 
(6%/2 homes)

Sewer backup 
(13%/4 homes)



Flood Remediation Methods
(2008 Emergency Assistance Program) 

• Foundation drainage system (19)

• Regrading around home (18)

• Anti-backflow valves on sewers (3)

• Flood-proofing/lifting home (2)

• Demolition & relocation (2)



Foundation Drainage Systems (19)

• Exterior water trapped

• Cut 2’ conc. along wall

• Drill weep holes  

• Install plastic drain 

panel & interior tile

• Connect to sump

Plugged footing 

bleeders



Foundation Drainage System 
Technical Challenges

• Pumping rates in course/organic soils

• Lack of outlet for discharge water

• Lateral flows

• Bedrock



Flood-proofing/lifting Homes (2)

Lower Genesee 

Lake (Summit)

• Homes lifted 2-3 feet in 

elevation

• New foundation 

After lifting



Demolition & Relocation (2)

Repair/remediation not economical



Wet 

Soils

Waukesha 

County

< 3 feet to 

seasonal high 

water table



Generalized 

Soil Parent 

Material 

Groups 

Waukesha County

Legend

Source: Waukesha County & NRCS



Groundwater in outwash soils
Country Bliss Subdivision – T. Mukwonago



Prevention





Basement Flood Prevention Standards
Waukesha County SW & Zoning  Ordinances

• Surface water:

– 2 feet above 100-year flood elevation

– 50 foot setback from 100-year edge

• Groundwater:

– 1 foot above highest record (using soils)

– Avoid “hydric” soils (< 1 foot to watertable)

• Site grading / drainage easements



100-year 

elevation

Minimum 2 ft.

Minimum 50 feet setback

Basement floor

Minimum 1 foot

Seasonal high groundwater (based on soils)

Minimum Flood Prevention Standards

Minimum Standards:

• Lowest building exposure (2 feet s.w.)

• Building setback (50 feet s.w.)

• Basement floor (1 foot g.w.)

Water feature
(wetland, BMP, 

internally drained)



Why 1 foot 

groundwater 

separation?

Water table

• Minimize:

– Constant flows / discharge “drainage wars”

– High energy bills (electric)

– Damages from sump pump burn-out / failure



“Seasonal High Groundwater”

“The upper limit of the zone of 
soil saturation caused by 
underlying groundwater at its 
highest level”



Soil Pit Evaluations

Best available tool to 

predict water table 

• Long term indicator



Water Table Indicators in Soil

• Saturation/water in the hole

– Snap shot in time

– Depends on soil texture/time

– Fluctuates by season (2-5 ft.) 

– Fluctuates by year (>10 ft.)

• Redoximorphic features 

(mottling/colors) 

• Soil structure (massive)



Soil Evaluation Standards

• SPS 385 (WI Admin. Code)

– Procedures/forms, certif.

– USDA classification system

• County Standards

– Minimum 8 foot deep

– Within 50 feet of basement

– IF triggered by site 

screening criteria



Documentation

• Standardized State 

forms (SPS)



Site Screening Criteria
(When a soil test hole is required)

• NRCS wet soil list (<3 feet to seasonal g.w.)

• < 8 vert. feet to water feature / hydric soil

• Other known site risks 
– Other soil tests, seeps, nearby sumps, drainage patterns  



Waukesha 

County Soil 

Survey
(USDA – NRCS)

All data available on: 
NRCS Web Soil Survey or 
Waukesha County GIS







Basement floor

Minimum 1 foot

Seasonal high water table (based on soil evaluation)

Why within 8 Vertical Feet 

of Water Feature?

Lake, stream, 

wetland, pond, 

or hydric soil

8 feet



Redoximorphic Features (Soil Mottling)

Oxidized Fe3+

Reduced 



Redoximorphic Features (Soil Mottling)

10YR 5/1

(low chroma)

10YR 5/8

(high chroma)



Gley Colors = Very Wet



Hydric Soils (lacustrine) 

Reduced

Oxidized
Gley



13-16”, 10YR 5/3 sandy  loam

30-55”, 7.5YR 4/4 gr. clay loam

0-13”, 7.5YR 3/2 sandy loam

16-30”, 7.5YR 4/4 clay loam

Redox features





Sloped Sites & Tension Zones

Seasonal high water table

Seasonal saturation: 

High clay content can cause 

redox features (tension zone)

Unsaturated zone



Building Partially in the Water 

Table on Sloped Sites

• Requirements:

– Approved gravity discharge (easement?)

– P.E. oversight (design/construction)

– As-builts / recorded maintenance plan 



Internally Drained Areas

Rain on frozen ground



County design standards

Internally Drained Areas



Summary

• Basement flooding is preventable

• County standards are a prevention tool

• Soil evaluations: the earlier the better

– Deep enough and in the right places

– Use for storm water BMP, septic, buildings, 

roads, utility, dewatering planning, etc.

• Compliance protects the buyer & seller

• Builders support / looking for consistency 



Questions?

Perry Lindquist 

Land Resources Manager

Waukesha County Dept. of Parks & Land Use

262-548-7867

plindquist@waukeshacounty.gov

mailto:plindquist@waukeshacounty.gov

